SUMMARY Haemodynamic responses to. sustained isometric exercise (handgrip at 30% of maximum voluntary capacity) were studied in 10 patients with Chagas's cardiopathy without previous or current heart failure. Five of the patients (group 1) had profound impairment of parasympathetic control of heart rate. They had no tachycardia in response to intravenous administration of atropine and no bradycardia during phase IV of the Valsalva manoeuvre. The other five (group 2) showed normal vagal regulation of heart rate, as judged by chronotropic responses to these tests.
rise in arterial pressure is directly proportional to the increase in cardiac output, with no appreciable change occurring in calculated systemic vascular resistance. 5 7 Parasympathetic withdrawal is the efferent mechanism responsible for the initial rise in heart rate that occurs in response to isometric exercise.3 7 -1 Although it has not been identified in some studies,8 12 sympathetic stimulation makes a later contribution to the chronotropic response; the adrenergic mechanism has been detected as early as 10 seconds after the beginning of handgrip exercise at 75% of maximum voluntary capacity, 11 and after 30 seconds of isometric exercise at 30% of maximum voluntary capacity.7
Isometric exercise has been used to evaluate the chronotropic effects on cardiac grafts'3 and for thle assessment of autonomic disturbances in diseases such as hypertension,'4 diabetes mellitus, 15-17 and congestive cardiomyopathy. 8 No studies, however, have been carried out to assess the overall haemodynamic consequences of impaired cardiovascular responses to isometric exercise in diseases in which there is a primary autonomic disturbance.
Chagas's disease is well known for its unique involvement of the cardiac parasympathetic system in the absence of myocardial failure.9 -25 We have evaluated haemodynamic performance during isometric exercise in chagasic patients known to have parasympathetic impairment of heart rate control, and we have compared their responses with those of chagasic patients without impaired autonomic control.
Patients and methods

PATIENTS
The study was performed in 10 selected male patients with chronic Chagas's heart disease, after they had given their written consent and the study had been approved by the hospital. All had positive complement fixation tests and the electrocardiographic changes typical of heart involvement in Chagas's disease. No patient was in heart failure or had a history of heart failure. Patients were selected on the basis of their response to an intravenous injection of atropine (0 04 mg/kg body weight) given at the rate of 1 mg/min, while the patient was supine. We selected five patients (aged 19-44, mean 30 years) in whom the heart rate did not increase after atropine (group 1), and five patients (aged 30-46, mean 38) 208 haemodynamic responses that were similar to those described in normal subjects72627 in whom the pressor response is mediated by increase in cardiac output. We found that the haemodynamic response in chagasic patients with impairment of the parasympathetic influences on the sinus node was substantially different from that seen in normal volunteers in whom the response was blocked with atropine. The normal volunteers maintained increases in cardiac output and arterial pressures.7 Although the body position and the magnitude of isometric exercise (30% of maximum voluntary capacity) were the same in both studies, Martin et al measured haemodynamics in the third minute of handgrip rather than in the second minute as we did in this study. It has been suggested that the heart rate and the cardiac output may not stabilise completely when the isometric exercise is performed at higher levels of muscle tension.'28 Furthermore, Martin et al gave fixed doses of 2-0 mg of atropine to their subjects, a dose that in some individuals might have been well below the 0 04 mg/kg body weight recommended for effective blockade of the parasympathetic system.29 30 These differences may explain why after atropine Martin et 22 23 Having showed that in some chagasic patients an increase of systemic vascular resistance rather than an increase in cardiac output 
